Level 1 evidence for management of patients with stroke in a dedicated Stroke Care Unit (SCU) demonstrates improved outcomes by about 20%. It has been estimated that 21% of Australian hospitals provide an SCU and that these SCUs are mainly located in either metropolitan sites and/ or in hospitals with more than 300 beds. To address equity issues related to access to SCUs, the National Stroke Foundation and the Australian Government undertook the National Stroke Units Program. One program outcome was the development of a conceptual model of acute stroke service delivery. The development process and initial evaluation of the model are described. Use of the model to increase capacity within the health care system to treat stroke is discussed.
IN AUSTRALIA, STROKE is the second greatest cause of total disease burden as calculated using disability adjusted life year methodology. 1 About 89% of Australians who suffer stroke are admitted to hospital, 2 with care provided mainly within the public health system. Well designed clinical trials continue to provide information about how best to manage and treat stroke. There is now evidence that the use of intravenous thrombolysis within 3 hours of ischaemic stroke onset, 3 and aspirin within 48 hours, 4 improves outcomes. Further, level I evidence for organised specialist care in a Stroke Care Unit (SCU) has also been shown to substantially improve outcomes compared with conventional (general) management. 5 A recent systematic review provided evidence that mortality was improved by 18% and functional outcome by 22% at final follow up (median one year).
Access
Various models of SCUs exist, and there are a number of potential reasons why they result in better outcomes. Those reported include: prolonged periods of rehabilitation if required; a coordinated multidisciplinary team; staff specialisation; and continuing education programs for staff, patients and carers. 5 Evidence has emerged that localised SCUs (patients managed in one ward) have superior clinical results, as measured by death and institutionalisation, to a mobile stroke service (care provided throughout different wards in a hospital by a dedicated multidisciplinary team) or domiciliary care. 7 The literature does not identify whether solely acute (first 7-10 days following stroke) or subacute units are more effective. In Australia, SCUs tend to be discrete within either an acute or subacute setting. 
Conceptual Stroke Services Model

Access
Providing optimal stroke services equitably across Australia is complex. This is mainly because the majority of the population resides along the coastal perimeter and specialist services are not proportionally distributed. In a survey of public and private hospitals with more than 40 beds conducted in 1999, it was estimated that 21% had an SCU. 8 Nationally, health policy to encourage greater uptake of SCUs has been established as part of the National Stroke Unit Program (NSUP). This program was auspiced by the National Stroke Foundation and funded by the federal government through the National Health Priority Areas initiative (http://www.health.gov.au/internet/wcms/ publishing.nsf/Conte nt/he alth-pq-cardionsup.htm). The NSUP included a stroke services policy review and development of acute care guidelines and acute performance indicators, and outlined a proposed stroke services model to increase capacity within the Australian health system to optimally treat stroke. This paper outlines the development of the conceptual model and its initial qualitative evaluation that explores factors which support or limit the delivery of optimal stroke services.
Study design
Methods for the development of the Stroke Services Model A literature review failed to reveal a model for providing optimal stroke services in or across all acute settings. Consequently, the model development was novel for acute stroke services. 10 which saw the establishment of 18 SCUs in Greater Metropolitan NSW. 11 These were the only sites in Australia implementing an integrated model of stroke service delivery that reflected the model concepts, permitting this early demonstration evaluation exploring implementation issues. To our knowledge, there were no category C and D hospitals (essentially, hospitals without access to on-site CT scanning) involved in setting up and integrating stroke care according to the model principles. Geographically localised Stroke Unit
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view schedule was used following piloting at a non-participating site. The nine questions were open ended and explored factors that supported or impaired the delivery of optimal stroke care, and an integrated network of stroke service providers.
The same researcher conducted all interviews.
Responses were transcribed and verified by respondents. Interviews were then analysed by content and emergent themes coded. 12, 13 Two researchers using the same coding tree coded the data for Qld and NSW. Additional sub-themes as relevant to the interview responses were included. Care was taken to ensure codes accurately captured the respondent' s meaning. Coded interview data from the respondents with different professional backgrounds from Qld and NSW were then manually triangulated under the broad themes identified, and recoded by one interviewer for consistency.
Results
Stroke Services Model
The resultant Stroke Services Model was constructed in a table format and describes four categories of hospitals (categories A to D) defined by three main factors: structure (organisation and resources), processes of management, and clinical profiles of patients (Box 1). The stakeholder committee deemed classification of the model categories according to metropolitan, regional and rural boundaries as inappropriate due to diversity between hospitals in terms of size, population catchment and settings. The resources available in health care settings were ultimately used to differentiate the categories, as well as the clinical complexity of the stroke patients. The components of care for each model factor Given that resources vary between categories of hospitals, some system of communication between different hospital categories was required (eg, patient transfer protocols) to ensure access to appropriate stroke care. Tools and strategies to facilitate access to evidence-based care for optimal practice (ie, telehealth and access to staff education) were also considered. Depending on local needs and level of clinical experience, a system of flow-on support may be provided between hospital categories. This necessitates the development of a formalised network of stroke service providers, with more specialised services supporting centres with fewer resources. These networks may operate on the basis of administrative regions or clinical service networks.
Model evaluation
Box 2 indicates how each demonstration site fitted the model criteria. Additional features found to be useful in categorising hospitals that were elicited from the interview process have also been included. Demonstration sites in NSW and Qld represented model categories A and B. These sites had informal links to category C and D sites, but these were not part of this evaluation, as new systems of care were only applicable to the A and B sites.
All of the nominated clinicians agreed to participate, and there was representation from each discipline, including a range of allied health professionals. Seventeen interviews were conducted with 19 people from four sites in Qld and nine interviews from a regional stroke service in NSW. In Qld, twelve respondents were from a participating regional hospital and seven were from the major urban tertiary centre. All respond-ents were health professionals (medical doctors n = 5 [18%]; nurses n = 10 [36%]; allied health n = 12 [43%]), except one with a background in education. The mean number of years working in a respondent' s current position was 3.5 years (minimum, 1 month; maximum, 11 years).
Box 3 summarises the principal issues raised that were perceived to enhance or impede the operation of the model. As there were instances where there was more than one participant in an interview, the unit of analysis was the number of interviews (n = 26).
Factors supporting delivery of optimal stroke services First, the factors most consistently cited as supporting optimal stroke care delivery were: access to a multidisciplinary team; clinician leaders; dedicated positions; and standardised approaches to care. Other perceived strengths included: adequate funding to support initiatives; administrative support; commitment to inservice training and professional development; and good communication among health care providers.
Second, all interviewees saw the creation of dedicated nursing positions as enhancing the quality of care. These positions were perceived to "maintain interest level and focus" and to "motivate and coordinate advances". In Qld, these positions were part-time with limited funding. In addition, the Clinical Nurse Specialist position was seen as instrumental in facilitating communication among team members, organising educational programs and progressing management advances. Nursing knowledge and specialisation for the management of stroke was reported to be enhanced with the development of a geographically localised SCU.
Third, the development and use of clinical management plans and guidelines, adapted to local circumstances, were perceived by Qld respondents (where these activities had had time to be implemented) as being a key driver of practice change.
Fourth, it was emphasised that application of a new integrated service model at the category B sites resulted in "a unified . . . approach to patient care" with "pro-active education that is face-toface", and the recognition "that it [stroke management] is bigger than their own district" had encouraged forming "good networks". At these sites, staff felt that expert knowledge was "close at hand".
Finally, the existence of a management committee at one category A regional site, comprising representatives of specific disciplines rather than hospital sites, was perceived as avoiding potential "territorialism" and promoting dialogue among the regional stroke care providers.
Perceived barriers to an integrated network of stroke service providers
The main perceived barriers to the model are outlined below. Additional barriers included: distance to facilities (such as computed tomography scanning); size of regions; variations in level of service across regions; and different management practices among hospital providers.
First, limited resources in terms of staff, funding and time was the most important barrier. Difficulties in regional areas of attracting and retaining professional staff were reported. References to "overwhelming case loads" were made. Limited allied health in district areas was perceived to delay patient assessments and treatment. Absence of a stroke clinician leader (medical) at the category B sites was cited as a barrier. The effects of an integrated model on other health system resources and the need for inter-sectoral policies and clarity of funding responsibilities were also highlighted. An example was negotiating the prioritisation of stroke patients using the Royal Flying Doctor Service.
Second, time constraints were mentioned in relation to work planning, education, peer support and the ability to review evidence about stroke. It was expressed that any formal requirement to provide peer support to category C and D sites would impact further on patient therapy time. In addition, it was felt that staff would want to know that they could deliver the same (optimal) service to the broader network and that bed demand/referral patterns would need to be reviewed as these could change markedly for category A and B sites if transfer protocols were implemented.
Third, barriers to providing evidenced-based stroke care reflected the difficulty arising when clinicians have "different methods of doing things" (at peripheral sites), and were highlighted in terms of specialist care as opposed to generalist care and the lack of "standardised care plans between centres". Interviewees at regional sites considered specialisation to be more "difficult as [we] have to cover lots of areas", and many perceived a lack of specialist skills or knowledge in the area of stroke. A "lack of expertise in other [hospital] environments" was seen as resulting in fewer specialised staff making decisions, and that it would be "hard to pick up problems or explain treatment [to them]". Further to the difficulty of trying to problem solve for staff at other hospitals was their "different circumstances and [limited] available resources when quite different from [category A or B sites]". This was compounded by distance, which was seen as creating "a lack of continuous feedback from other individuals in the team".
Motivating staff to change their clinical practice was considered the fourth barrier. One respondent explained that most of the changes in stroke care were perceived to be "medically owned and driven" and believed it was often difficult for allied health and/or nursing staff to draw the link to their own practice. Another explained that hospitals without dedicated stroke services were perceived to hold traditional views of stroke, such as " [we] can't really do anything to affect outcomes", and this in itself created a barrier for changing practice in these sites.
Fifth, another important issue raised was the resistance of general physicians to relinquishing stroke patients to a specialist or dedicated team. There was a perception that general physicians "thought (they) were going to lose educational opportunities and skills in managing stroke and training registrars," which created a "political process" despite the availability of "funding and evidence that stroke units make a difference". Similarly, the interviews conducted in the regional sites reported that the transfer of patients away from their district hospital and local area could potentially result in isolation from families. Family support was perceived to "provide better outcomes if present in rehabilitation . . . so how can we get family to be part of that scenario, that is to undertake transfer training and provide emotional support?" Finally, lack of executive support was a perceived barrier to an integrated stroke care model, with a sense that there was "pressure for achievement of short-term outcomes and evidence of cost savings". One respondent stated that there was a continued need to convince "district managers to set up stroke units" and, "even though under-resourced", these units would still be better than the alternative. The resistance to setting up dedicated stroke services was perceived as "ironic as all stroke patients usually end up in the one medical ward" (as there is usually only one in regional hospitals).
Discussion
Networks (linked groups of health professionals and organisations) are perceived as a way of optimising the use of scarce specialist expertise, standardising care, improving patient access to expertise and increasing interaction between health disciplines and organisations. 14 The Stroke Services Model, developed by a broad range of stakeholders, attempts to provide a plausible framework for increasing the capacity of the Australian health system to provide access to SCUs. The model highlights how hospitals can work together through peer support systems and formal patient transfer policies. These strategies have been recently emphasised by the American Stroke Association' s Task Force on the Development of Stroke Systems. 15 The model categories are not uniform, with category A and B sites providing a high level of resources to manage stroke compared with C and D categories. The categorisations reflect different patient care complexity needs, and do not indicate varying levels of care quality. The model can be used for health services planning as it categor-ises hospitals into those with the resources sufficient to have a dedicated SCU or not. For example, where category A and B hospitals are identified as not having an SCU, these can be prioritised as potential "new" SCU sites.
Qualitative methods are valuable for researching peoples' attitudes 13 as part of early evaluations of health services. To date, the model has been partially piloted in category A and B hospitals in NSW and Qld with variable experience in stroke management. Strengths of the evaluation include using a number of different sites and interviewing a range of health professionals, ensuring the elicitation of a broad range of key issues and enabling data triangulation to draw relevant conclusions. The results may be limited in terms of transferability to non-regional category B (or those with more established stroke services), C and D settings. While there was variation in model implementation stages between the Qld and NSW sites, this evaluation allows important insights into the perceived barriers and strengths of the proposed model. The broad issues raised in Qld and NSW interviews would be applicable to other parts of Australia. A priority for Australia is to ensure all category A and B sites have dedicated SCUs. Because stroke services lack formal integration across settings and are only available in about 19% of acute public hospitals, there was a justifiable rationale for undertaking this evaluation in category A and B sites with "recent" experience in establishing SCU networks. At the time of this evaluation, no category C or D sites had been involved in implementing any of these processes.
In general, survey participants considered the Stroke Services Model to have merit for addressing regional issues around the lack of specialisation and adherence to evidence-based practice. Peer support links and educational opportunities between sites were valued, as was having a geographically localised unit for enhancing specialisation. Factors for enhancing the delivery of optimal stroke services included a multidisciplinary team, clinician leaders, dedicated positions, standardised approaches to care, adequate funding to support initiatives, administrative support, commitment to in-service training and professional development and good communication among health care providers. These factors are consistent with other evaluations exploring health service systems and/or stroke services. 6, 16, 17 In this demonstration period the identified critical success factors for enhancing a stroke service were largely levered through external resources, although established sites had previously undertaken some of the activities within existing hospital resources.
Many of the barriers were related to health system-wide problems such as high attrition rates and limited health professionals in rural/regional areas. Some of these broader issues are being addressed through the federal government' s rural health initiatives including the "More Doctors, Better Services Regional Strategy". 18 Other barriers included the absence of inter-sectoral policies and achievement of a culture shift among health professionals to be aware of and implement evidence-based stroke care. The model attempts to overcome some of these barriers through innovation and commitment to education and training, facilitated by more specialised sites. Evidence of this occurring and being valued was highlighted in this evaluation. Minor modifications to the model should include the additional categories of number of stroke episodes per year; presence of a clinician leader; presence of a clinical nurse specialist; and use of guidelines and/or care plans. This would assist in improving the classification of hospitals and in stroke services infrastructure planning. Obtaining quantitative data in terms of adherence to evidence-based care at these sites would provide clinical evidence of the effectiveness of these initiatives.
Conclusion
This paper has outlined the first attempt to develop and assess in relevant settings an integrated model for the hospital management of acute stroke. The partial qualitative evaluation of the Stroke Services Model provides evidence that it appears to be plausible from the perspective of health professionals. The model provides a clear format for increasing universal access to evidence-based stroke care. However, further testing to assess its generalisability to other jurisdictions and potential to improve process and outcomes of care through quantitative assessment are needed.
